Introduction
Blood concentrations of prolactin have a periovulatory peak value during the oestrous cycle of the ewe (McNeilly, 1980) but it is not clear whether this peak is necessary for a normal ovulation (Niswender, 1974; Rhind et ai, 1985) . Even so, the high prolactin concentrations during anoestrus are apparently not responsible for the inhibition of the ovarian activity during the anoestrous season (McNeilly, 1988) . It was the purpose of this study to investigate the effect of suppressing the periovulatory prolactin peak on the fertilization rate and the litter size of the ewe. At the same time a comparison was made between the changes in prolactin, GH, progesterone, TSH and thyroid hormone concentrations in gestation in the oestrous and the anoestrous seasons. Although these hormones have extensively been studied during gestation in the oestrous season (Fylling, 1970; Fell et ai, 1973; Hove & Blom, 1976; Fraser & McNeilly, 1982) , nothing is known about their variation during gestation in the anoestrous season.
Materials and Methods
All animals were produced at the Zootechnical Centre (50°5' and 4°5' E). In (NIADDK, Bethesda, MD, USA) . The purity of the antigens and the specificity of the antisera were guaranteed by the Institute. The intra-and inter-assay coefficients of variation were respectively 1% and 8% for the prolactin RIA and 3-3% and 10-7% for the TSH RIA. The GH concentrations were measured by a heterologous bovine RIA as described by Reynaert & Franchimont (1974) . Good parallelism has been obtained between the sheep plasma dilution curve and the bovine standard curve. Pro¬ gesterone concentrations were measured by RIA following cyclohexane/ethylacetate extraction (v/v) and Dextrancoated charcoal separation of bound and unbound radioactivity (Verheyen et ai, 1987 
Results
In both seasons, treatment with bromocriptine from 5 days before until 5 days after mating clearly suppressed the peripheral prolactin concentrations during the whole period (P < 0001). However, no significant difference in fertilization rate or in litter size could be observed (Table 1) . Even so progesterone, growth hormone (GH), thyrotrophin (TSH) and thyroid hormone concentrations were not influenced by the bromocriptine injections. As shown in Fig. 1(a) (Figs lb-lg) .
The ewes mated in the anoestrous season, whether they were pregnant or not, had significantly lower rT3 values ( < 0001) than did the animals mated in the oestrous season. On the other hand, the prolactin, GH, T4 and T3 concentrations were significantly (P < 0001) higher in the anoestrous period than in the oestrous period. Season did not affect the TSH concentration.
Discussion
Injections of bromocriptine from 5 days before until 5 days after mating were very effective in reducing plasma concentrations of prolactin in sheep. In this study prolactin concentrations measured in bromocriptine-treated ewes were approximately 3% of those in control ewes (14 ng/ml compared with 100-500 ng/ml). Since injection of 1 mg bromocriptine (s.c.) twice daily results in a continuous suppression of the prolactin secretion (Land et ai, 1980) , it can be concluded that the prolactin concentration was reduced during the whole treatment period, although there did not seem to be any effect on the ovulation rate. Neither the luteal-phase plasma progesterone values, nor the litter sizes, nor the fertilization rates were different between bromocriptine-treated and control animals. This contradicts the findings by Rhind et ai (1985) when they state that the prolactin peak reached during the first hours after oestrus is necessary for a normal ovulation rate but supports the findings by Niswender (1974) in so far that in the cyclic ewe ovulation rate and luteal function are not affected by suppression of prolactin levels with bromocriptine. Whether the lack of any suppressive effect of prolactin on PMSG-induced ovulation can be applied to a naturally occurring ovulation is not known. However, since no influence of bromocriptine on gonadotrophin secretion in sheep could be observed in the oestrous season (Niswender, 1974) or in the anoestrous period (Land et ai, 1980) , it is very likely that our conclusions can also be extrapolated to a naturally occurring ovulation. Progesterone concentration changes during gestation in the oestrous and the anoestrous season were similar to reports in the literature (Bassett et ai, 1969; Fylling, 1970) . The progesterone concentrations in the first weeks of pregnancy during the anoestrous season are lower than respective values during the oestrous season, which suggests a different reproductive capacity of the corpora lutea in the two seasons. This result may reflect a higher ovulation rate after synchronization of oestrus in the normal oestrous season compared to the anoestrous season (Cahill, 1981) . This was also observed in the non-pregnant ewes during the whole experimental period, even long after luteal regression. A et ai (1973) . The well known seasonal pattern of prolactin (Webster & Haresign, 1983) was con¬ firmed in this study since prolactin concentrations were significantly (P < 0001) higher during the anoestrous season compared to the oestrous season. This circannual rhythm of prolactin is mainly regulated by changes in photoperiod and would not be due to altered TRH levels since the rhythm is still obvious in TRH-immunoneutralized ewes (Fraser & McNeilly, 1982) . Moreover, we could not observe any seasonal influence on plasma TSH concentrations. Although sheep show si reproduction, the high prolactin concentrations are a symptom of seasonal anoestrus rather than a proximate cause (Jackson & Davis, 1979 (Forbes et ai, 1979) . The significant differences between both seasons for the thyroid hormone concentrations agree with the findings of Fraser & McNeilly (1982) and indicate that the influence of several environ¬ mental factors, such as temperature (Johnson, 1986) , photoperiod (Lincoln et ai, 1980) and feeding level (Fitzgerald et ai, 1982) , could be responsible for the circannual rhythm of thyroid hormones in sheep. Apparently this circannual rhythmicity was not disturbed by pregnancy since no differ¬ ences were observed between pregnant and non-pregnant ewes in either season. The relative importance of the different environmental factors could not be distinguished. Although we would expect higher thyroxine and triiodothyronine concentrations during the winter months (Johnson, 1986) , the opposite pattern was observed. This could be due to a reduced metabolic clearance rate of thyroid hormones during the summer. On the other hand, the increased heat loss caused by shearing could result in higher thyroid hormone concentrations. The fact that triiodothyronine and thyroxine on the one hand, and rT3 on the other showed opposite changes as a function of the season, while TSH remained unchanged, indicates that the seasonal factors act proximately on the peripheral metabolism of thyroxine rather than on the central axis.
